Background: Implementation of evidence-based practice (EBP) is regarded as core competence to improve healthcare quality. In the current study, we investigated the EBP of six groups of professionals: physicians, nurses, pharmacists, physical therapists, technicians, and other allied healthcare personnel.
Background
Evidence-based practice (EBP) is clinical practice consistent with the current best evidence [1] . Implementation of EBP mainly involves four sequential steps [2] : first, framing a clear question based on a clinical problem; second, searching for relevant evidence in the literature; third, critically appraising the validity of contemporary research; and fourth, applying the findings to clinical decision-making. There are increasing examples illustrating that EBP can help healthcare professionals improve care quality [3] [4] [5] . Implementing EBP by all health professionals is thus needed [6] [7] [8] [9] [10] .
Numerous studies have investigated the perceptions of EBP among a variety of healthcare-related professional groups [9] [10] [11] [12] [13] [14] [15] [16] [17] . Overall, most healthcare professionals hold positive attitudes toward EBP but lack sufficient knowledge and skills for implementation. A number of personal and organizational barriers impede EBP implementation [9, [16] [17] [18] [19] [20] [21] [22] . To date, investigations of how health professionals implement EBP in clinical decisionmaking are still lacking [23, 24] .
In regional hospitals of Taiwan, the majority of disease patterns are more complex than in primary-care settings. Health providers in regional hospitals devote most of their time to patient care. Therefore, it is essential to promote EBP among regional hospitals in order to improve the quality of healthcare. Since the beginning of 2007, the National Health Research Institutes (NHRI) has provided EBP-related information resources and promotional activities for healthcare professionals of regional hospitals in Taiwan [25] . Despite the NHRI's considerable ongoing efforts to encourage implementation of EBP, diffusion into regional hospitals is not yet widespread.
The backgrounds of physicians, nurses, pharmacists, and allied healthcare professionals naturally differ. Little research has focused on comparing the use of EBP among different healthcare professions. For EBP to be fully implemented, it is essential to clarify possible differences among professions. In this survey, we systematically assessed how EBP is perceived among all groups of healthcare professionals. This nationwide study allowed us to compare and contrast various levels of awareness, beliefs, attitudes, knowledge, skills, barriers, and implementation among various professions. The data provide critical evidence that can be used to guide strategies for improving the effectiveness of EBP dissemination.
Materials/methods
Design A structured questionnaire was developed by the NHRI using questions based on our previously reported questionnaires [16, 26] . The study was conducted during the four-month period of January to April 2011.
Subjects
Targets of this study were healthcare professionals working in regional hospitals in Taiwan. A regional hospital is defined as a secondary-care hospital accredited by Taiwan's Joint Commission of Hospital Accreditation. Cluster sampling was used to conduct the present study. Briefly, regional hospitals were divided into four clusters by location (northern, western, eastern and southern Taiwan), and a random sample of each cluster was selected. Since there were more hospitals in northern and western Taiwan, we selected more hospitals in those areas. Overall, we randomly enrolled 11 of the 65 regional hospitals in Taiwan, including 3 located in northern Taiwan, 4 in western Taiwan, and 2 each in eastern and southern Taiwan. The postal questionnaires were distributed to all healthcare professionals at the enrolled hospitals.
Questionnaire
The questionnaire included items for measuring the awareness of, beliefs in, attitudes toward, knowledge of, skills in, barriers to, and implementation of EBP. Questions were as follows. Questions were rated using a Likert 5-point scale (strongly agree, agree, neutral, disagree, and strongly disagree) for attitudes, knowledge, skills and barriers.
Background characteristics included gender, age, teaching appointment, administrative position (defined as healthcare professionals who are in charge of administrative affairs), working experience, and academic degree. Academic level was divided into five categories: technical school degree; junior college (two-year university) degree; bachelor's degree (which requires seven years for medical school, six years for dental school, and four years for the other specialties); master's degree; and doctorate.
Validity and reliability
The content validity was examined by 10 experts with more than 15 years of clinical experience each [25] . The internal consistency of all indexes was estimated using Cronbach's alpha coefficient [25] . In this survey, a content validity index of 0.96 and Cronbach's coefficient alpha of 0.88 indicated sufficient validity and reliability of parameters in the questionnaire.
Ethical considerations
NHRI's Ethical Review Board approved the study protocol. The questionnaire was accompanied by an introductory letter stating the purpose of the study and promising confidentiality. Return of the completed questionnaire was considered consent to participate in the study. All questionnaires were anonymous.
Statistical analyses
The Likert 5-point scale was dichotomized for further analyses. A self-rating report of either 'strongly agree' or 'agree' was regarded as a favorable answer, while the other three ('neutral, ' 'disagree, ' and 'strongly disagree') were viewed as unfavorable answers. The statistical analyses were conducted using SPSS 12.0 for Windows (SPSS, Chicago, IL, USA). Categorical variables were analyzed using a Chi-square test. To explore predictors for the self-reported implementation of EBP, multiple logistic regression models were used. All odds ratios (ORs) and 95% confidence intervals (CIs) were adjusted for the other variables. Significance was defined as p < 0.05.
Results

Awareness of EBP
In total, 10,770 questionnaires were distributed to healthcare professionals of the enrolled hospitals, with 6,360 questionnaires returned (for a return rate of 59.1%). Of these, 6,160 valid questionnaires, 645 were from physicians, 4,206 from nurses, 430 from pharmacists, 179 from physical therapists (including occupational therapists), 537 from technicians (including diagnostic medical sonographers, medical technologists, and radiographers), and 163 from other allied healthcare professionals (including 5 from speech language therapists, 13 from psychological consultants, 50 from respiratory therapists, 67 from dietitians, and 28 from other groups of personnel).
Among the 6,160 respondents, 5,038 were aware of EBP or related terms (81.8%). Awareness of EBP was associated with the following personal characteristics: gender (p < 0.001), age (p < 0.001), working experience (p < 0.001), academic degree (p < 0.001), a faculty position (p < 0.001), a directorial position (p < 0.001), and one's profession (p < 0.001) ( Table 1 ). The greatest awareness of EBP was among physicians (95.2%), and Beliefs in, attitudes toward, knowledge of, and skills of participants Among the 5,038 participants who were aware of EBP, 3,604 healthcare professionals reported believing that EBP is important for improving patient care quality (71.5%), and 3,015 stated that they were willing to support implementation of EBP (59.8%) ( Figure 1 ). However, their self-reported knowledge of (28.7%) and skills in (16.8%) implementing EBP principles were relatively insufficient. There were significant discrepancies in beliefs, attitudes, knowledge and skills among the six groups of professions (p < 0.001). Physicians and pharmacists were more likely to hold positive beliefs in and attitudes toward EBP (p < 0.001). Furthermore, physicians tended to have more sufficient knowledge of and skills in EBP than did the other professional groups (p < 0.001).
Implementation of EBP
Among the 5,038 participants who were aware of EBP, 2,111 respondents reported having implemented EBP for clinical decision-making in the previous year (41.9%). There were significant differences in the frequency of EBP implementation among the six groups of professionals (p < 0.001) ( Figure 2 The behaviors reported for EBP implementation involved changes in (57.0%), additions to (58.4%), and reaffirmations of (56.8%) decision-making ( Figure 3 ). Physicians and physical therapists more often implemented EBP to change, add and reaffirm their decision-making, whereas technicians implemented EBP the least (p < 0.001). However, there were no statistically significant differences in these three behaviors within any professional group.
Barriers to and training in EBP
Barriers to implementing EBP were categorized into personal and environmental factors. Table 2 the respondents were regarded as environmental factors. The most common barrier was a lack of convenient kits (such as personal digital assistants and brochures) (57.7%), followed by time constraints (53.9%), a lack of library resources in Chinese (52.5%), deficient basic knowledge (48.8%), deficient skills in critical appraisal (48.4%), an insufficient number of capable designated personnel (46.2%), limited space for access to EBP resources (44.5%), deficient skills in literature searching (42.7%), insufficient library resources (38.8%), a lack of incorporation with clinical practice (30.6%), a lack of an EBP-supportive organizational climate (22.3%), and a lack of support from superiors (15.5%). There were significant differences in both personal and environmental barriers among the six groups of professionals. Physicians perceived fewer personal and environmental barriers than did those in other professional groups (p < 0.001).
In addition, 1,528 health professionals (30.3%) reported having participated in a training course for EBP implementation and/or use. Physicians and pharmacists reported more often participating in a training course for EBP than did the other professionals (p < 0.001) (data not shown).
Factors associated with implementation of EBP
The univariate analyses showed significant correlations of self-reported EBP implementation with the following 13 characteristics: beliefs, attitudes, knowledge, skills, barriers, training, gender, a faculty position, a director position, academic degree, working experience, age, and one's profession. Multivariate logistic regression analyses (Table 3 ) demonstrated that EBP implementation was more common in healthcare personnel with positive beliefs (OR = 1.49, 95% CI = 1.23 to approx. 1.79), favorable attitudes (OR = 1.25, 95% CI = 1.05 to approx. 1.48), sufficient knowledge (OR = 1.66, 95% CI = 1.38 to approx. 1.99), sufficient skills (OR = 1.35, 95% CI = 1.15 to approx. 1.59), participation in EBP training (OR = 1.91, 95% CI = 1.62 to approx. 2.26), and a faculty position (OR = 1.49, 95% CI = 1.25 to approx. 1.78). Healthcare personnel with a bachelor's (OR = 1.24, 95% CI = 1.02 to approx. 1.50) or master's or doctoral degree (OR = 1.45, 95% CI = 1.06 to approx. 1.98) were more likely to implement EBP than those who had graduated from a technical school. In addition, physicians (OR = 1.93, 95% CI = 1.39 to approx. 2.68) and other allied healthcare professionals (including speech language therapists, psychological consultants, respiratory therapists, and dietitians) (OR = 1.53, 95% CI = 1.01 to approx. 2.31) implemented EBP more frequently than nurses, whereas technicians were less likely to implement EBP than nurses (OR = 0.57, 95% CI = 0.44 to approx. 0.76). In contrast, EBP implementation was less common among healthcare professionals who reported a lack of basic knowledge (OR = 0.82, 95% CI = 0.69 to approx. 0.96) and skills in literature searching (OR = 0.78, 95% CI = 0.64 to approx. 0.95) as barriers to EBP use.
Discussion
In this study, we describe perceptions of EBP implementation among medical, nursing, pharmacological, and allied healthcare professionals in Taiwan. Our results demonstrate that a majority of healthcare personnel have favorable beliefs in and attitudes toward EBP. However, their knowledge of and skills in EBP are limited. These findings are in accordance with previous studies of a variety of professional healthcare groups [10, [13] [14] [15] [16] [17] [27] [28] [29] . In addition, our data showed that EBP has not yet widely diffused into all groups of healthcare professionals in Taiwan. The results of this study have clinical implications for healthcare organization leaders and policymakers who wish to disseminate and implement EBP more broadly. There were important differences related to EBP across the professional groups. Discrepancies among the groups in awareness of, beliefs in, attitudes toward, knowledge of, skills in, barriers to, and behavior regarding EBP were wide. First, physicians and pharmacists were the most aware of EBP. This is likely due to a long history of exposure to and efforts to influence the use of EBP [16] . In contrast, technicians were the least aware of EBP. A similar report from Upton et al. showed that technicians have poor awareness of EBP [12] . In addition, our results identified a number of factors related to an awareness of EBP, such as age and gender. Nevertheless, these factors were exclusively associated with the demographic characteristics of the professions [30] . Second, physicians and pharmacists were more likely to recognize the value of EBP. These findings are generally consistent with results of previous studies [13, 17, 27] . Burkiewicz et al. reported positive views toward EBP in as many as 90% of pharmacists [13] . Furthermore, nurses held the most unfavorable beliefs and attitudes toward EBP; this may have been due to unfamiliarity with EBP [16] . Third, physicians had more sufficient knowledge and skills than the other groups. This may be because EBP is a part of the initial educational training for physicians. Similar studies supported our findings in showing that physicians possess greater capability to implement EBP than nurses and allied healthcare personnel [16, 17] . Fourth, physicians reported implementing EBP the most, whereas nurses and technicians implemented EBP the least. It is possible that clinical roles of physicians, nurses, and technicians are divergent. Physicians need to find evidence based on the best quality and make clinical decisions for the most effective healthcare. In contrast, hospital-based nurses and technicians may rely more on clear directions rather and may have less discretion in medical decision-making.
In addition to examining EBP-related differences among those in different professions, our study highlighted several factors in relation to implementing EBP. First, positive perceptions and high self-efficacy appear to be primary influences on implementation. Other studies similarly indicated that EBP users have morefavorable attitudes toward, knowledge of, and skills in EBP than non-users [23, 31, 32] . Second, a faculty position, educational training, and academic degree are important factors affecting implementation of EBP. Our previous study identified being a faculty member as a significant position from which to search for evidence-based information [33] . Furthermore, our data showed that healthcare professionals with a high academic degree or with educational training more often implemented EBP than those without either of these. Third, deficient knowledge and skills were negative predictors of EBP implementation. Taken together, our data support the importance of providing advanced education and training courses to facilitate the implementation of EBP. Our findings concur with other available literature showing that effective teaching programs can increase behaviors that support EBP implementation [2, 34] .
In terms of barriers to implementing EBP, the results of this study are similar to findings in other countries [15, 20, 35, 36] . A lack of time is the most commonly reported personal barrier for healthcare professionals around the world [14, [37] [38] [39] . In addition, insufficient knowledge and skills are significant barriers to EBP [37, 40] . Nevertheless, our data indicated that a number of barriers were unique to organizational settings. In particular, our survey found that language barriers were a significant barrier to our participants. This is supported by our previous survey showing that nurses preferred evidence-based resources to be available in Chinese [26] .
There are some limitations to this study. First, this was a self-administered survey, not an audit of actual practice; the results might not reflect the realities of practice under routine clinical care [22] . Second, inaccuracies may have occurred in the questionnaire survey; however, there is no other reliable method for collecting such data on a nationwide basis. Third, the return rate of this questionnaire survey was 59.1%; however, we believe our respondents are a representative sample because their backgrounds were similar to those in our previous surveys [16, 26, 30] . In spite of these limitations, our survey presents several potentially useful findings. Our study differs from previous studies examining informationsearching patterns in that we evaluated self-reported EBP-related behaviors in the context of clinical decisionmaking, which is a vital component in implementing research evidence into clinical practice [22] . To our knowledge, this study is the first survey to systematically assess EBP implementation across physicians, nurses, pharmacists, and allied healthcare professionals.
Conclusions
The significance of the present study stems from its focus on evaluating implementation of EBP in daily clinical practice. We used a large-scale questionnaire survey to compare various levels of perceptions toward EBP among all groups of healthcare professionals. Our data showed that healthcare professionals more often integrate evidence into clinical decision-making when the following characteristics are present: positive perceptions toward EBP, high self-efficacy to perform EBP, educational training for EBP, and having a faculty position and a high academic degree. To the extent possible, education and training that support these factors may help to increase positive beliefs and attitudes regarding EBP, and ultimately, EBP use in practice.
